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(54) POLISHING AMOUNT CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing amount 
control device whereby a local residual film thickness of a 
wafer can be measured, so as to prevent a bad influence from 
being given to a characteristic of a semiconductor chip by 
measuring applied voltage. 

SOLUTION: Opposed to an electrode 2 in a dicing area 
formed in a wafer 1 , a measuring electrode 9 is divisionally 
arranged in a polishing pad 8. In a wafer hold means 6 in a 
side of the wafer 1 , a correction electrode 5 is provided, on the 
other hand, a correcting measuring electrode 10 is left as 
provided in a position opposed to the correction electrode 5 of 
the polishing pad 8. In this condition, polishing is performed, 
and a static capacity between the electrode 2 and the 
measuring electrode 9 is obtained. In accordance with a of this 
measured capacity value, pressure of air is applied from a local pressure hole 6a, an inter-layer 
insulating film 1 1 of the wafer is pressed to a side of the pad 8, and polishing is performed in this 
pressed condition. 



cm 



1M 




,-1 

—12 



0* 



14 



LEGAL STATUS 

[Date of request for examination] 25.07. 1 997 

[Date of sending the examiner's decision of 06.01 .2000 



Searching PAJ 



rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



Page 1 of 1" 



* NOTICES * 

3PO and ncipi are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The amount control unit of polishes which opposite arrangement is carried out at the 
ground object with which the 1st electrode was prepared along the polished surface, and this 
ground object, and is characterized by to have an electrical-potential-difference impression means 
impress an electrical potential difference between the scouring pad with which the 2nd electrode 
was prepared in the location which counters said 1st electrode, and said 1st electrode and 2nd 
electrode, and a volumetry means measure the capacity between said 1st electrode and 2nd 
electrode. 

[Claim 2] The amount control unit of polishes according to claim 1 characterized by supplying an 
abrasive material between said ground objects and scouring pads. 

[Claim 3] The amount control unit of polishes given in either claim 1 characterized by having the 

reference electrode prepared in the opposed face with said scouring pad of a maintenance means to 

hold said ground object, and the reference electrode for measurement prepared in the location 

which counters said reference electrode of said scouring pad, or claim 2. 

[Claim 4] The amount control unit of polishes according to claim 1 to 3 characterized by having a 

press means to turn the part of the request in said ground object to said scouring pad, and to press 

it. 

[Claim 5] Said press means is the amount control unit of polishes according to claim 4 characterized 
by being the air pressure supply means formed in said maintenance means. 
[Claim 6] It is the amount control unit of polishes according to claim 1 to 5 characterized by for said 
ground object being a semi-conductor wafer, and forming said 1st electrode in dicing area parts 
other than the chip area formed in this semi-conductor wafer. 

[Claim 7] The amount control unit of polishes according to claim 1 to 6 characterized by measuring 
the capacity of each part between the 1st electrode formed in said dicing area, and two or more 2nd 
electrodes formed in said scouring pad with said volumetry means, and pressing this each part with 
said press means according to the measurement result of each part of said. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amount control unit of polishes which is applied 
to the amount control unit of polishes, especially controls the amount of polishes of the front face of 
a semi-conductor wafer. 
[0002] 

[Description of the Prior Art] In the manufacture process of a semi-conductor wafer, flattening of 
the front face of this semi-conductor wafer may be ground and carried out. The check of the degree 
of this flattening is performed by measuring the residual film thickness on the front face of a wafer. 
Drawing 5 is the block diagram of an example of a means to measure the conventional residual film 
thickness (for example, JP,4-357851,A). 

[0003] It has the dielectric layer 102 by which the conventional residual membrane measurement 
means was formed in the inferior surface of tongue of a wafer 101 and this wafer 101 as shown in 
drawing 5 , the polish plate 103 which grinds a wafer 101 while rotating, the slurry 104 which is an 
abrasive material at the time of grinding a wafer, the amplifier 105 which shifts 180 degrees of 
phases of the input voltage for measurement, and the measurement section 106 grade which 
computes thickness from the measured displacement current. Two electrodes 103a and 103b 
insulated mutually are formed in said polish plate 103. 

[0004] In this condition, to the measurement electrical potential difference impressed to electrode 
(protection electrode) 103b of another side, about 180 degrees, the measurement electrical 
potential difference impressed to one electrode (measuring electrode) 103a shifts a phase, and is 
impressed. And a drive current is supplied to protection electrode 103b with measuring-electrode 
103a and a bootstrap system, and the measurement section 106 keeps the displacement current 
constant so that the amplitude of driver voltage may be proportional to dielectric layer thickness. 
And residual film thickness is measured by measuring the electrical potential difference outputted 
from the measurement section 106. 
[0005] 

[The technical problem which invention makes solution ******] However, there was the following 
trouble in the conventional measurement means. That is, the average of the thickness of the whole 
wafer will be detected with the conventional measurement means, therefore - the time of diameter 
[ of macrostomia ]-izing a wafer — being partial (local) -- although the amounts of residual 
membranes differ, and this partial amount of residual membranes is measured, it cannot do. 
Moreover, although chip area and dicing area are formed in a wafer, since the electrical potential 
difference for residual-film-thickness measurement is impressed also to chip area and the electric 
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field by this electrical potential difference occur, it will have a bad influence on the property of a 
semiconductor chip. 

[0006] Then, the local residual film thickness of a wafer of the purpose of this invention is 
measurable, and it is offering the amount control unit of polishes it was made not to have a bad 
influence on the property of a semiconductor chip with the applied voltage for measurement. 

[0007] , 
[Means for Solving the Problem] In order to solve said technical problem invention according to 
claim 1 The ground object with which the 1st electrode was prepared along the polished surface, 
and the scouring pad with which the 2nd electrode was prepared in the location which opposite 
arrangement is carried out at this ground object, and counters said 1st electrode, It is characterized 
by having an electrical-potential-difference impression means to impress an electrical potential 
difference between said 1st electrode and 2nd electrode, and a volumetry means to measure the 
capacity between said 1st electrode and 2nd electrode. Moreover, invention according to claim 4 is 
characterized by having a press means to turn the part of the request in said ground object to said 
scouring pad, and to press it. Moreover, said ground object of invention according to claim 6 is a 
semi-conductor wafer, and it is characterized by forming said 1st electrode in dicing area parts other 
than the chip area formed in this semi-conductor wafer. 

[0008] Are in the condition carried out in this way, for example, divide the 2nd electrode of a 
scouring pad, the 1st electrode is made to counter, and the capacity of each part corresponding to 
this 2nd electrode is measured. The part which carries out electrical-potential-difference impression 
in this case is dicing area. And according to the size of this measured capacity value, a ground 
object is pushed against a scouring pad side with a press means, and it grinds in this condition of 
having pushed. If it does in this way, since electrical-potential-difference impression will be carried 
out in dicing area, it becomes possible not to have a bad influence on the property of a 
semiconductor chip, and to control partially the thickness of the semi-conductor wafer of the 
diameter of macrostomia. 

[0009] , , 

[Embodiment of the Invention] Hereafter, this invention is explained based on the example of an 
operation gestalt of illustration. Drawing 1 and drawing 2 are drawings showing this example of an 
operation gestalt, and the sectional view where drawing 1 (A) meets the top view of a wafer, and 
drawin g 1 (B) meets an A-A line, and drawin g 2 are the top views showing the physical relationship 
of a scouring pad and a wafer. 

[0010] As shown in drawing 1 and drawing^ , it is the object section in which an interlayer 
insulation film 11 is formed in the inferior-surface-of-tongue side of the circular wafer 1 at one, and 
the inferior surface of tongue of this interlayer insulation film 11 grinds [ drawing 1 (A) and (B)]. 
Two or more LSI chip area 17 is formed in a wafer 1 of the dicing area formed in the shape of a 
matrix, and the electrode 2 is formed in this dicing area. One pole of the drive power source 18 for 
measurement is connected to this electrode 2. A wafer 1 is held so that the perimeter of this wafer 
may be surrounded by the wafer attachment component 6, and partial pressurization hole 6a which 
impresses the pneumatic pressure supplied from the pneumatic pressure generator which is not 
illustrated is drilled in this attachment component 6 corresponding to the direction of a train of the 
electrode 2 arranged in the shape of a matrix. The rotation drive of the wafer attachment 
component 6 is carried out by the rotation means which is not illustrated around the medial axis 01 
(refer to drawing 1 (B) and drawing 2 ) of a wafer 1, with the wafer 1 held. Angle of rotation of a 
wafer 1 is a medial axis 01. It is detected by the wafer angle-of-rotation detector 13 linked directly. 
[0011] Moreover, it is a medial axis 08 by rotation means by which a scouring pad 8 is arranged 
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under the wafer 1, and this pad 8 is not illustrated. A rotation drive is carried out around. That is, a 
wafer 1 and a scouring pad 8 rotate in the state of the eccentricity from which the center of rotation 
differed (refer to drawing 2 ). Angle of rotation of a scouring pad 8 is a medial axis 01. It is 
detected by the scouring pad angle-of-rotation detector 14 linked directly. Between the interlayer 
insulation film 11 of a wafer, and a scouring pad 8, the non-conductive slurry (abrasive material) 12 
is supplied. 

[0012] The wafer attachment component 6 is equipped with the retainer 4 held firmly so that there 
may be no dedropping a wafer 1, it is the interior of this retainer 4, and the proofreading electrode 
5 is embedded at the opposed face with a scouring pad 8. This proofreading electrode 5 is 
connected to one pole of said drive power source 18. Moreover, in the interior of the top-face side 
of a scouring pad 8, the measuring electrode 10 for proofreading and the measuring electrode 9 are 
embedded. The measuring electrode 9 and the measuring electrode 10 for proofreading are 
connected to the pole of another side of said drive power source 18. 

[0013] And as shown in drawing 2 , there is one measuring electrode 10 for proofreading, and the 
electrode 9 for measurement counters the electrode 2 formed in the dicing area of a wafer 1, and 
are prepared. [ two or more ] There is also a proofreading electrode 5 prepared in the retainer 4 of 
a wafer 1. 

[0014] Next, actuation of this example of an operation gestalt is explained, referring to drawing 3 
and drawing 4 . 

(1) After the measurement interlayer insulation film 11 and scouring pad 8 of residual film thickness 
have contacted, the rotation drive of a wafer 1 and the scouring pad 11 is carried out in the same 
direction by the rotation means which is not illustrated, and polish is performed. And in measuring 
the residual film thickness of an interlayer insulation film 11 during polish, it checks that the relative 
rotation location of the proofreading electrode 5 prepared in the wafer 1 and the measuring 
electrode 10 for proofreading prepared in the scouring pad 8 has been in agreement with the wafer 
angle-of-rotation detector 13 and the scouring pad angle-of-rotation detector 14. 
[0015] In the state of coincidence of this relative rotation location, the electrostatic capacity CI 
(refer to drawing 3 ) by the slurry 12 which intervened between the proofreading electrode 5 and 
the measuring electrode 10 for proofreading is measured with the electrostatic-capacity measuring 
instrument 3. Electrostatic capacity C3 according to the electrode 2, the measuring electrode 9, and 
slurry 12 of a wafer to coincidence It measures with the electrostatic-capacity measuring instrument 
3. Said electrostatic capacity CI It is the electrostatic capacity used as criteria, even if a wafer 1 is 
ground, it is eternal, and it is said electrostatic capacity C3. It changes by polish. 
[0016] and said electrostatic capacity C3 from ~ electrostatic capacity CI Deducted electrostatic 
capacity C2 It becomes the capacity resulting from the thickness (residual film thickness) of an 
interlayer insulation film 11. This electrostatic capacity C2 It is based and asks for residual film 
thickness. In addition, electrostatic-capacity value C2 What is necessary is just to prepare the 
relation with residual film thickness as a table beforehand according to the quality of the material of 
an interlayer insulation film, the quality of the material of a slurry, etc. If measurement of the above 
residual film thickness is performed to all the measuring electrodes 9 in a scouring pad 8, it will 
become possible to detect irregularity with a partial (local) wafer front face. 
[0017] (2) As partial pressurization showed to polish drawing 4 (A), suppose that irregularity is 
formed in the inferior surface of tongue of an interlayer insulation film 11. The residual film 
thickness of this insulator layer 11 presupposes that they are "a, b, c, d" sequentially from the left, 
and presupposes that there is relation of c=d>a>b. In this case, arrow-head pi -p4 shown in 
drawing (A) from the partial pressurization hole six al to 6a4 of the part corresponding to a-d Air 
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pressurization of the magnitude corresponding to die length is performed, and it is p3 =p4 >pl 
>p2. It grinds with a scouring pad 8 in the state of pressurization. If it does in this way, since the 
amount of polishes can be adjusted according to residual film thickness, it becomes possible to carry 
out flattening through the interlayer insulation film 11 whole. 

[0018] In addition, although this example of an operation gestalt explained the case of a semi- 
conductor wafer as a ground object, of course, this invention is applicable also to the object of 
which flat [ other ] are required. 
[0019] 

[Effect of the Invention] Since the amount of polishes according to the part of each [ the condition 
of having divided the ground object (semi-conductor wafer) ] is controllable according to this 
invention as explained above, even if it is the semi-conductor wafer of the diameter of macrostomia, 
flattening of the whole front face can be carried out. Moreover, since the electrical potential 
difference for measurement is impressed to the dicing area of a semi-conductor wafer, it does not 
have a bad influence on the property of a semiconductor chip. 



[Translation done.] 



